edge, no consistent actionable standards exist in medical publications. The absence of standards severely impedes the integration of dermatologic images across systems that support documentation, diagnosis, and clinical practice.
In a white paper for the Digital Imaging and Communications in Medicine working group, Madden 3 enumerates the many challenges to the development and implementation of dermatologic imaging standards. Foremost among these is the typical reliance on consumer off-the-shelf cameras and monitors for dermatologic imaging. Off-the-shelf technologies are designed for consumer satisfaction rather than optimization of clinically relevant imaging. The image processing algorithms, white balance, and color calibration used by these cameras and monitors are inherently proprietary and continuously changing. In addition to introducing technical limitations and variability, reliance on off-the-shelf technology has impeded the establishment of a significant capital equipment market in dermatologic imaging. As such, there are no vendors who are motivated to invest heavily in the development and validation of dermatology-relevant standards across the entire spectrum of image acquisition, storage, and display. Today, patients routinely use "selfies" to communicate with their physicians about lesions they are concerned about, and they are also beginning to use selfies as a means for monitoring nevi, a variety of skin eruptions, and ulcers. In addition, the widespread use of smartphones has spawned a plethora of dermatology applications ("apps"), with new releases being added to the ever-expanding apps list on a regular basis. Unfortunately, while the public has been quick to adopt these trends, many dermatologists are still documenting their findings via text messaging. However, basic standards could go a long way toward improving the utility of dermatologic photography. While adequate image quality may be subjective and differ by the application (eg, diagnosis vs documentation), a standard approach to image-associated metadata is needed to have interchangeable systems and methods for filtering images for quality assurance and control. A prerequisite for consistent metadata is consistent terminology for technical (eg, image type) and clinical (eg, anatomic site) data. The common terminology should be aligned as closely as possible with existing standards, such as Systematized Nomenclature of Medicine Clinical Terms 4 and Institute of Electrical and Electronics Engineers standards.
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In the absence of external regulatory and industry drivers of dermatology imaging standards, it behooves the dermatology community to work toward the establishment and diffusion of some basic standards. Failing to do so creates the risk of missing out on the full benefits of imaging for our patients and reflects adversely on our profession. Despite much resistance from physicians, it is clear that the electronic medical record is permeating medical practice owing to requirements set forth by federal and private health care payers. In the process of incorporating a text-based and metadata-based documentation system, considering the need to properly reflect the elements of an encounter to support the coding for a given visit, dermatologists and other medical professionals spend a significant portion of their daily clinical effort in meeting these expectations. Unfortunately, standards to incorporate the valuable presence of digital images into the electronic medical record system do not have the same level of interest and adoption. The accuracy of dermatological findings documented through digital images far exceeds what even the most detailed text can reflect. Establishing a consistent approach to image acquisition, storage, and viewing has the potential to preserve, in the long term, the most valuable aspect of a medical specialty that is based on visual assessment of the human skin. If the dermatology community fails to take a leadership role in defining and setting imaging standards, there is a risk that impractical or specialty-inappropriate standards will be imposed by external organizations.
An obvious approach for dermatology as a specialty is to leverage the effort already set forth by established medical communities. A series of radiologic standards on medical imaging as it relates to storage, security, and viewing has already been established and could serve as a platform for skin-related imaging standardization. Within dermatology, established communities with shared clinical or research goals are best suited to contribute to the evolution of standards. One such community is the melanoma-dermoscopy community, a collegial group with an impressive record of broad-based collaborative research. 6 In addition, an associated cottage industry of vendors of imaging technology has arisen around this community. This community has established the International Skin Imaging Collaboration (ISIC) under the auspices of the International So-Melanoma Project, a collaborative effort between skin cancer specialists (International Dermoscopy Society), informatics experts (IBM), and imaging technology developers (manufactures of dermoscopes, cameras, lenses, and skin imaging systems). The overarching goal of the Melanoma Project is to support efforts to reduce melanoma-related deaths and unnecessary biopsies by improving the accuracy and efficiency of early detection of melanoma. 7 This project consists of the development of skin imaging standards and the creation of a public archive of annotated and validated skin lesion images. The optimal use of images for education, self-diagnosis, telediagnosis, computer-assisted diagnosis, patient triage, mole monitoring, documentation, and coordination of care will benefit from the development of technology, techniques, and terminology standards. With this in mind, ISIC has created 3 working groups charged with defining and creating a set of standards. The Technology Working Group's responsibility is to develop standards for minimum functional capabilities for the equipment and settings used in the acquisition, processing, compression, display, printing, archiving, retrieval, and storage systems and to secure the transmission of clinical and dermoscopic images. The Technique Working Group's responsibility is to develop standards specifying minimum requirements for physical conditions that may significantly affect the quality and consistency of clinical images (lighting, background color, camera position, equipment calibration and maintenance, image metadata, standard patient poses, and lesion magnification). Standards for obtaining patient consent, protecting patient privacy with respect to image use, and preventing unauthorized access to patient images also fall within the scope of standards assigned to this working group. Last, the Terminology Working Group's responsibility is to develop a lexicon of standardized terms to describe anatomical sites, clinical features, dermoscopic characteristics, and diagnoses of skin lesions.
Currently, efforts in education and diagnosis regarding melanoma typically rely on convenience sampling of a limited number of images that vary in annotation, quality, and technique. A large public repository of skin images that meet the standards developed by the ISIC Melanoma Project can serve multiple communities. Physicians and educators can use the archive to improve diagnostic skills, conduct research, and provide clinical support in the identification of skin lesions that display unusual morphological characteristics. The general public may use the archive for self-education about melanoma and the benefits of early detection. Finally, developers of diagnostic equipment for skin lesions may test new devices using the standard reference images in the archive. Based on the aforementioned issues, the second part of the Melanoma Project is designed to establish a public open-access image archive. Skin lesion images that are to be used only as a reference and that are suitable for inclusion in this "Public Skin Lesion Image Archive" will be annotated using standards defined by the ISIC working groups. In addition, ISIC has successfully collaborated with numerous computer programmers, including programmers at IBM, on the development of a set of image-analysis tools (eg, lesion segmentation) and semiautomated annotation and mark-up tools. These tools will not only be useful in the acquisition and annotation of images for the public image archive but will serve as benchmarks for others who are interested in developing image-analysis programs for skin lesions.
As is evident in the review by Quigley et al 1 in this issue, there is a glaring lack of standards regarding skin-lesion imaging. Before outside agencies impose standards on the dermatology community, it is imperative that we act quickly and effectively by creating and defining the imaging standards appropriate for our specialty.
